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(54) PRESS MACHINE

(57) A press machine (10) includes, a ram, a shaft
and three or more ram driving cams (42) for one ram (20)
configured to press down the ram (20) toward a bottom
dead center so as to be integrally rotatably with the com-
mon shaft (41). In the shaft (41), both end portions be-
tween which all of the plurality of ram driving cams (42)
are disposed are rotatably supported by a pair of rotation
support portions (31A) fitted to the both end portions, and
an intermediate portion disposed between the ram driv-
ing cams (42) is rotatably supported by a support groove
(35M) opened downward. The plurality of ram driving
cams (42) includes at least two lifting and lowering cams
that apply both a pushing down force and a pushing up
force to the ram, and at least one lowering cam that ap-
plies only the pushing down force.
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Description
BACKGROUND OF THE INVENTION
(1) Field of the Invention

[0001]
chine.

The present invention relates to a press ma-

(2) Description of Related Art

[0002] Conventionally, as such type of press machine,
a press machine that lifts and lowers a ram with a cam
is known (see, for example, JP 2021-120161 A (para-
graph [0028])).

SUMMARY OF THE INVENTION

[0003] Itisrequired toimprove processing accuracy of
press working with respect to the conventional press ma-
chine described above.

[0004] A press machine according to one aspect of the
present invention made in order to solve the above prob-
lemincludes, aram, ashaft, and three or more ramdriving
cams, for the one ram, configured to push down the ram
toward a bottom dead center, the plurality of ram driving
cams being integrally rotatable with the common shaft.
Both end portions of the shaft are rotatably supported by
a pair of rotation support portions fitted to the both ends
portions between which all of the plurality of ram driving
cams are disposed. An intermediate portion of the shaft
disposed between the ram driving cams is rotatably sup-
ported by a support groove opened downward, and the
plurality of ram driving cams includes at least two lifting
and lowering cams configured to apply both a pushing
down force and a pushing up force to the ram, and at
leastone lowering cam configured to apply only the push-
ing down force to the ram.

[0005] Further, a press machine according to another
aspect of the present invention includes: a ram, a shaft,
and three or more ram driving cams, for the one ram,
configured to push down the ram toward a bottom dead
center, the plurality of ram driving cams being integrally
rotatable with the common shaft. A plurality of working
stages arranged along an axial direction of the shaft be-
low the ram, and on which press working of a plurality of
workpieces is simultaneously performed by lowering of
the ram, and a transfer device configured to convey each
of the plurality of workpieces on the plurality of working
stages to adjacent one of the plurality of working stages
each time the ram moves up and down, are included, in
the working stage at an upstream end portion, a work-
piece production mechanism to punch a blank from a
sheet metal and configured to form the blank into a cy-
lindrical workpiece is provided. In the plurality of working
stages on a downstream side in a workpiece conveyance
direction of the workpiece production mechanism, the
cylindrical workpiece is formed by drawing or ironing, and
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the two ram driving cams on the upstream side in the
workpiece conveyance direction are disposed on both
sides of the workpiece production mechanism. The work-
piece production mechanism includes a first punch hav-
ing a cylindrical shape, fixed to the ram, and configured
to punch the blank from the sheet metal, a second punch
fitted inside the first punch and configured to form the
blank into a cylindrical workpiece, and an auxiliary cam
configured to be provided integrally rotatably with the
shaft and lift and lower the second punch at a timing
different from a lifting and lowering operation of the ram.

BRIEF DESCRIPTION OF THE DRAWINGS
[0006]

FIG. 1 is a front view of a press machine according
to a first embodiment;

FIG. 2A is a conceptual diagram illustrating a state
in which a cam shaft is bent by its own weight, and
FIG. 2B is a conceptual diagram illustrating a state
in which the cam shaft is bent by a processing reac-
tion force;

FIG. 3 is a front view of a press machine according
to a second embodiment;

FIG. 4 is a front view of a press machine according
to a third embodiment; and

FIG. 5 is a front view of a press machine according
to a modification.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

First embodiment

[0007] A press machine 10 according to one embodi-
ment of the present invention will be described with ref-
erence to FIGS. 1 and 2. FIG. 1 is a front view of the
press machine 10 according to the present embodiment
as viewed from the front. The press machine 10 is a so-
called transfer press machine, and holds a plurality of
punches 12 laterally aligned at a lower end portion of a
ram 20 and holds a plurality of dies (not illustrated) cor-
responding thereto laterally aligned on a support beam
32. Moreover, a plurality of working stages S for process-
ing the workpiece by the punches 12 and the dies is pro-
vided. Further, in a working stage S at a left side end
portion of the plurality of working stages S, a cylindrical
workpiece is formed after a blank is punched out from a
sheet metal. In order to perform a two-stage motion as
described above, the working stage S at the left side end
portion is provided with a workpiece production mecha-
nism 45 to be described in detail later. Moreover, the
cylindrical workpiece is sequentially conveyed to the
working stage S on the downstream side by a transfer
device 14, and is subjected to drawing or ironing to form
a pressed product having a predetermined shape.

[0008] A drive mechanism of the ram 20 will now be
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described. Hereinafter, a lateral direction of the press
machine 10 in FIG. 1 is referred to as a "workpiece con-
veyance direction H1", the left side (left side in FIG. 1)
when the press machine 10 is viewed from the front is
referred to as an "upstream side in the workpiece con-
veyance direction H1", and the opposite side thereof is
referred to as a "downstream side in the workpiece con-
veyance direction H1".

[0009] The ram 20 is supported by a support frame 11
so as to be movable up and down. The support frame 11
has a pair of side support walls 31 standing upright from
a pedestal portion 30 and facing each other in the lateral
direction. The support beam 32 is bridged between the
pair of side support walls 31 near the lower end portion,
and a ceiling wall 33 is bridged over an upper end portion.
Further, a ram support wall 34 is provided above sub-
stantially the center of the pair of side support walls 31
in a vertical direction. The ram support wall 34 is bridged
between the pair of side support walls 31 at a position
close to a rear end portion in a front-rear direction (on a
back side in a depth direction in FIG. 1), and the upper
end portion thereof is connected to the ceiling wall 33.
Further, a plurality of rails (not illustrated) extending in
the vertical direction is attached to a front surface of the
ram support wall 34. Moreover, a slider fixed to a rear
surface of the ram 20 is engaged with the rails, and the
ram 20 is supported slidably in the vertical direction.
[0010] A pair of rotation support portions 31A is pro-
vided at a position near the upper end portion of the pair
of side support walls 31. Moreover, the both end portions
of a shaft 41 extending in the workpiece conveyance di-
rection H1 are rotatably supported by being fitted to bear-
ings or metal bearings provided in the pair of rotation
support portions 31A.

[0011] Three or more ramdriving cams 42 are integral-
ly rotatably fixed to the shaft 41. The ram driving cams
42 have a common cam curve. Specifically, each ram
driving cam 42 has a circular shape, and the center of
the shaft41 is located at a position shifted from the center
of the circular shape. In the present embodiment, a case
where three ram driving cams 42 are provided will be
described as an example. Hereinafter, in order to distin-
guish the three ram driving cams 42, they are referred to
as "first to third ram driving cams 42" in order from the
upstream side in the workpiece conveyance direction H1.
Further, the entirety of the shaft 41 and the plurality of
ram driving cams 42 will be referred to as a "cam shaft 40".
[0012] The first ram driving cam 42 and the third ram
driving cam 42 are disposed close to the pair of rotation
support portions 31A of the shaft 41. On the other hand,
the second ram driving cam 42 is disposed close to the
first ram driving cam 42.

[0013] The first and second ram driving cams 42 dis-
posed on the upstream side in the workpiece conveyance
direction H1 are thinner than the third ram driving cam
42 on the downstream side. In the present embodiment,
the thickness of the first and second ram driving cams
42 is about 2/3 of the thickness of the third ram driving
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cam 42, but the present invention is not limited thereto.
Further, although both the first and second ram driving
cams 42 are thinner than the third ram driving cam 42,
for example, only one of the first and second ram driving
cams 42 may be thinner than the third ram driving cam
42 (see FIG. 5A), or the three ram driving cams 42 may
have the same thickness (see FIG. 5B), or may have
different thicknesses. In addition, in the present inven-
tion, the left side in FIG. 1 with respect to the center of
the ram 20 in the workpiece conveyance direction H1
(the lateral direction) as a boundary is referred to as an
"upstream side in the workpiece conveyance direction
H1", and the right side from the center is referred to as
a "downstream side in the workpiece conveyance direc-
tion H1".

[0014] A plurality of abutting portions 21 abutting on
the plurality of ram driving cams 42 are rotatably support-
ed in the ram 20. Specifically, a pair of abutting portions
21 is provided at positions of the ram 20 corresponding
tothe firstand third ram driving cams 42 so as to sandwich
the first and third ram driving cams 42 in the vertical di-
rection. On the other hand, the abutting portion 21 is pro-
vided only on the lower side of the second ram driving
cam 42 at a position corresponding to the second ram
driving cam 42. In other words, the first and third ram
driving cams 42 atboth ends are lifting and lowering cams
that perform both push up and push down of the ram 20,
while the second ram driving cam 42 disposed between
the lifting and lowering cams is a lowering cam that only
pushes down the ram 20.

[0015] The abutting portions 21 are, for example, roll-
ers, and are disposed between a pair of support project-
ing walls (not illustrated) projecting forward from the ram
20 and facing each other in the lateral direction. Moreo-
ver, a support shaft that is passed between the pair of
support projecting walls penetrates the bearings provid-
ed at a center portion of the abutting portions 21. Instead
of the bearings, metal bearings may be provided at the
center portion of the ram 20. Further, the abutting portions
21 are not limited to the rollers, and for example, may
have a structure in which protruding walls protruding from
the ram 20 and facing the ram driving cam 42 from above
or below are provided, an arc-shaped groove is provided
in the protruding wall, and an inner surface of the groove
is covered with a sliding metal, and the ram driving cam
42 abuts on the sliding metal.

[0016] As described above, a space between the sec-
ond ram driving cam 42 and the third ram driving cam 42
of the shaft 41 is wider than a space between the first
ram driving cam 42 and the second ram driving cam 42.
A shaft support portion 35 is provided between the sec-
ond ram driving cam 42 and the third ram driving cam
42. The shaft support portion 35 hangs down from the
ceiling wall 33 and has a support groove 35M on the
lower surface thereof. The support groove 35M has a
shape recessed upward, and a recessed inner surface
thereof is covered with the sliding metal. Moreover, an
outer peripheral surface of the intermediate portion of the
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shaft 41 abuts on the inner surface of the support groove
35M to suppress upward bending deformation of the in-
termediate portion of the shaft 41. The support groove
35M of the present embodiment is a groove having a
semicircular cross section, but may be, for example, a
V-shaped groove.

[0017] On the other hand, the workpiece production
mechanism 45 is disposed between the first ram driving
cam 42 and the second ram driving cam 42 of the shaft
41. Specifically, the workpiece production mechanism 45
includes a cylindrical first punch 46 that punches a blank
from a sheet metal, and a second punch 47 that is pro-
vided inside the first punch 46 and forms the blank into
a cylindrical workpiece. The first punch 46 moves up and
down integrally with the ram 20, whereas the second
punch 47 moves up and down by a lifting and lowering
operation different from that of the ram 20. An auxiliary
cam 49 for lifting and lowering the second punch 47 by
a lifting and lowering operation different from that of the
ram 20 is provided between the first ram driving cam 42
and the second ram driving cam 42.

[0018] The auxiliary cam 49 is integrally rotatably sup-
ported by the shaft 41, and has a cam curve different
from the cam curve of the ram driving cam 42. In the
presentembodiment, the auxiliary cam 49 includes a low-
ering cam 49A for lowering the second punch 47 and a
lifting cam 49B for lifting the second punch 47, but the
second punch 42 may be lifted and lowered by one cam.
Further, in the present embodiment, thicknesses of the
lowering cam 49A and the lifting cam 49B are different
(specifically, the lowering cam 49A is thicker than the
lifting cam 49B), but may be the same.

[0019] A rail (not illustrated) extending in the vertical
direction is attached below the auxiliary cam 49 in the
ram 20. A slider 50 is slidably supported by the rail. The
second punch 47 is fixed to the lower end portion of the
slider 50, and a support frame 51 is connected to the
upper end portion thereof. The support frame 51 has a
size capable of accommodating the lowering cam 49A
and the lifting cam 49B inside, rotatably supports an abut-
ting portion (notillustrated) abutting on the lowering cam
49A at the lower end portion, and rotatably supports an
abutting portion (notillustrated) abutting on the lifting cam
49B at the upper end portion. Accordingly, the lowering
cam 49A slides the slider 50 downward via the lower
abutting portion to lower the second punch 47, and the
lifting cam 49B slides the slider 50 upward via the upper
abutting portion to lift the second punch 47.

[0020] The configuration of the press machine 10 of
the present embodiment has been described as above.
Next, effects of the press machine 10 will be described.
When the press machine 10 is started, the cam shaft 40
is rotationally driven, the ram 20 moves up and down,
and then press working of a workpiece is performed.
Here, since the processing reaction force applied to the
ram 20 during the press working varies depending on
locations of the ram 20, the ram 20 may tilt. However, in
the press machine 10 of the present embodiment, three
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or more ram driving cams 42 are provided, and the ram
20 is pushed down by the three or more ram driving cams
42. Therefore, even when magnitude of the processing
reaction force received by the ram 20 differs depending
on the locations of the ram 20, an inclination of the ram
20 can be suppressed, and the processing accuracy can
be improved as compared with the conventional art.
[0021] Moreover, in the press machine 10 of the
present embodiment, since the intermediate portion of
the shaft 41 is rotatably supported by the support groove
35M opened downward, the inclination of the ram 20 is
suppressed while the assembly is easy, and the process-
ing accuracy is improved. Specifically, the press machine
10 receives a larger load on the shaft 41 when the ram
20 is lowered to perform press working than when the
ram 20 is lifted. In other words, an upward load applied
to the shaft 41 is larger than a downward load. However,
if the rotation support portions 31A fitted to each of the
both end portions and the intermediate portion of the shaft
41 are provided, it is difficult to assemble the shaft 41 to
the plurality of rotation support portions 31A. On the other
hand, in the press machine 10, since the shaft 41 is ro-
tatably supported at the both end portions by the pair of
rotation support portions 31A and the intermediate por-
tion is rotatably supported by the support groove 35M
opened downward, the bending of the shaft 41 due to
the upward load is suppressed while the assembly is
easy. In other words, the bending of the shaft 41 during
press working is suppressed, the inclination of the ram
20 is also suppressed, and the processing accuracy is
improved.

[0022] Here, in FIGS. 2A and 2B, the bending of the
shaft 41 obtained by the simulation is shown in an em-
phasized way. Specifically, FIG. 2A illustrates a state in
which the shaft 41 is bent downward by receiving an own
weight of the ram 20 as a load from above, and FIG. 2B
illustrates a state in which the shaft 41 is bent upward by
receiving a processing reaction force from below. As de-
scribed above, in the press machine 10 of the present
embodiment, the ram driving cams 42 at both ends of
the shaft 41 are lifting and lowering cams provided with
the abutting portions 21 above and below thereof, and
the middle ram driving cam 42 is a lowering cam provided
with the abutting portion 21 only therebelow, and further,
thereis a clearance between thelifting and lowering cams
and the upper and lower abutting portions 21. Further,
the both end portions of the shaft 41 are supported by
the rotation support portion 31A, and the intermediate
portion thereof is supported by the support groove 35M.
Accordingly, the shaft 41 receives a load from above only
viathe ram driving cams 42 atboth ends and bends down-
ward as illustrated in FIG. 2A. On the other hand, as
illustrated in FIG. 2B, the shaft 41 can receive aload from
below via all the ram driving cams 42 in a state where an
upward movement is restricted with respect to the load
from below. Accordingly, as well as the assembly of the
shaft 41 is easy as described above, the bending of the
shaft 41 during press working is suppressed, the inclina-
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tion of the ram 20 is also suppressed, and the processing
accuracy is improved.

[0023] As illustrated in FIGS. 2A and 2B, since both
end portions of the shaft 41 are supported by the rotation
support portions 31A, a displacement amount in the ver-
tical direction at the positions near both ends is smaller
than that at the intermediate portion. Moreover, since the
first and third ram driving cams 42 at both ends of the
plurality of ram driving cams 42 are used as lifting and
lowering cams, abutting on the upper and lower abutting
portions 21 can be stabilized. On the other hand, the
lowering cam which is the second ram driving cam 42 is
disposed away from both ends of the shaft and can be
displaced up and down together with the shaft 41, but
since the abutting portion 21 is not provided on the upper
side, a situation in which collision with the abutting portion
21 on the upper side is repeated can be prevented. Fur-
ther, while it is necessary to provide the ram 20 with a
pair of the abutting portions 21 that abut on the lifting and
lowering cam from above and below, and it is only nec-
essary to provide the ram 20 with one abutting portion
21 that abuts on the lowering cam from below, and there-
fore, manufacturing costs including time and efforts for
assembly can be suppressed. In addition, the second
ram driving cam 42 and the upper abutting portion 21 if
provided, may point contact due to the bending of the
shaft 41, and the bearing of the abutting portion 21 may
be damaged. However, as described above, since the
upper abutting portion 21 is not provided, such situation
can be prevented. Further, the intermediate portion of
the shaft 41 supported by the support groove 35M can
be displaced up and down together with the shaft 41 and
collide with the support groove 35M. However, since an
area of the intermediate portion and the support groove
35M is larger than that of the second ram driving cam 42
and the abutting portions 21, and the intermediate portion
surface and the support groove 35M contact with each
other, the intermediate portion is less likely to be dam-
aged.

[0024] Further, in the press machine 10 including the
plurality of working stages S, the processing reaction
force is larger in the working performed on the working
stage S on the upstream side in the workpiece convey-
ance direction H1 than in the working performed on the
working stage S on the downstream side. In particular,
as in the press machine 10 of the present embodiment,
in the press machine 10 having the workpiece production
mechanism 45 that punches the blank from the sheet
metal at an upstream side end portion of the working
stage S and then forms the cylindrical workpiece, the
processing reaction force tends to be larger on the up-
stream side of the ram 20 in the workpiece conveyance
direction H1. To cope with this, in the press machine 10
of the present embodiment, since more ram driving cams
42 are disposed on the upstream side in the workpiece
conveyance direction H1 than on the downstream side,
the inclination of the ram 20 is suppressed, and the
processing accuracy can be improved.
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[0025] Furthermore, in the present embodiment, by
disposing the second ram driving cam 42 close to the
upstream side in the workpiece conveyance direction H1,
the support groove 35M can be arranged in the interme-
diate portion of the shaft 41, and thus the bending of the
shaft due to the upward load can be effectively sup-
pressed. Further, in the present embodiment, since the
first and second ram driving cams 42 are thinner than
the third ram driving cam 42, it is possible to suppress
the shaft 41 from becoming large in the axial direction.

Second embodiment

[0026] The press machine 10 of the present embodi-
mentisillustrated in FIG. 3, and is different from the press
machine 10 of the first embodiment in not including the
workpiece production mechanism 45. Also in the press
machine 10 of the present embodiment, since the ram
20 receives different processing reaction forces depend-
ing on the locations, three or more ram driving cams 42
are provided, and by pushing down the ram 20 with the
three or more ram driving cams 42, similarly to the press
machine 10 of the first embodiment, it is possible to sup-
press the inclination of the ram 20 and improve the
processing accuracy as compared with the conventional
art.

Third embodiment

[0027] The press machine 10 of the present embodi-
mentisillustrated in FIG. 4, and is different from the press
machine 10 of the first embodiment in that the punches
12 and the dies are fixed via die sets 23 and 24. Further,
in the press machine 10 of the present embodiment, the
shaft 41 is formed by connecting a first shaft 41A and a
second shaft 41B by, for example, a spline, whereby one
shaft 41 includes a plurality of, three or more (for exam-
ple, four) ram driving cams 42. The present embodiment
also achieves the effects similar to those of the first em-
bodiment.

Other embodiments

[0028] Intheabove embodiment,the so-called transfer
press machine including the plurality of working stages
S and the transfer device 14 is exemplified as the press
machine 10, but a press machine notincluding the trans-
fer device 14 may be used. In addition, as in the above
embodiment, by applying the configuration of the present
invention to the transfer press machine, the inclination
of the ram is suppressed as compared with the conven-
tional art. Thus, it is possible to enjoy the effect of im-
proving the processing accuracy.

[0029] In the workpiece production mechanism 45 of
the above embodiment, the second punch 47 communi-
cates with the auxiliary cam 49 provided integrally rotat-
ably with the shaft 41 via the slider 50, but the present
invention is not limited thereto, and the following config-
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uration may be adopted. In other words, an auxiliary shaft
36 (see FIG. 1) extending in parallel with the shaft 41
below the support beam 32 and rotating in conjunction
with the shaft 41 may be provided, an auxiliary cam may
be provided in the auxiliary shaft 36, and a lever may be
tiltably supported by the support frame 11 of the press
machine 10 and tilted by the auxiliary cam, so that the
second punch may be connected to a tip end of a tilting
lever thereof. Further, an auxiliary shaft 37 that extends
vertically outside the support frame 11 of the press ma-
chine 10 supporting the ram 20 so as to be movable up
and down and that is connected to the shaft 41 may be
provided (see FIG. 4). One end of the tilting lever tiltably
supported by the support frame 11 may be engaged with
an auxiliary cam provided in the auxiliary shaft 37, and
the other end may be connected to the second punch.
[0030] The three or more ram driving cams 42 of the
above embodiment include at least two lifting and lower-
ing cams and at least one lowering cam, but the present
configuration is not limited thereto. Specifically, for ex-
ample, atleast two lifting and lowering cams and at least
one lifting cam that only pushes up the ram 20 may be
included, or atleast two lifting and lowering cams, atleast
one lifting cam, and at least one lowering cam may be
included. Further, all the ram driving cams 42 may be
lifting and lowering cams.

[0031] Further, inthe above embodiment, the ram driv-
ing cams 42 at both ends are lifting and lowering cams,
and the ram driving cams 42 disposed between the lifting
and lowering cams are lowering cams. However, for ex-
ample, as illustrated in FIG. 5A, one of the ram driving
cams 42 at both ends may be a lowering cam, and the
other ram driving cams 42 may be lifting and lowering
cams.

[0032] In the above embodiment, the plurality of ram
driving cams 42 is disposed in a larger number on the
upstream side than on the downstream side in the work-
piece conveyance direction H1, but for example, the plu-
rality of ram driving cams may be disposed in a larger
number on the downstream side in the workpiece con-
veyance direction H1. Alternatively, as illustrated in FIG.
5B, the ram driving cams 42 may be arranged at equal
intervals with respect to the workpiece conveyance di-
rection H1.

[0033] Intheabove embodiment, the shaft supportpor-
tion 35 is disposed in a section in which a gap between
the ram driving cams 42 is wide among the plurality of
ram driving cams 42 (specifically, between the second
ram driving cam 42 and the third ram driving cam 42),
but the shaft support portion 35 may be disposed in a
section in which the gap between the ram driving cams
42 is narrow (for example, between the first ram driving
cam 42 and the second ram driving cam 42). Further, the
number of the shaft support portions 35 is not limited to
one, and a plurality of the shaft support portions may be
provided as illustrated in FIGS. 4 and 5B.

[0034] Inthe above embodiment, the clearance is pro-
vided between the ram driving cam 42 and the abutting
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portions 21, but the clearance may not be provided.
[0035] In addition, although specific examples of the
technology included in the claims are disclosed in the
present specification and the drawings, the technology
described in the claims is not limited to these specific
examples, includes those obtained by variously modify-
ing and changing the specific examples, and further in-
cludes those obtained by singly extracting a part from
the specific examples.

[0036] It is explicitly stated that all features disclosed
in the description and/or the claims are intended to be
disclosed separately and independently from each other
for the purpose of original disclosure as well as for the
purpose of restricting the claimed invention independent
of the composition of the features in the embodiments
and/or the claims. Itis explicitly stated that all value rang-
es or indications of groups of entities disclose every pos-
sible intermediate value or intermediate entity for the pur-
pose of original disclosure as well as for the purpose of
restricting the claimed invention, in particular as limits of
value ranges.

Claims
1. A press machine (10) comprising:

a ram (20);

a shaft (41); and

three or more ram driving cams (42), for the one
ram (20), configured to push down the ram (20)
toward a bottom dead center, the plurality of ram
driving cams (42) being integrally rotatable with
the common shaft (41), wherein

both end portions of the shaft (41) are rotatably
supported by a pair of rotation support portions
(31A) fitted to the both end portions between
which all of the plurality of ram driving cams (42)
are disposed, and an intermediate portion of the
shaft (41) disposed between the ram driving
cams (42) is rotatably supported by a support
groove (35M) opened downward, and

the plurality of ram driving cams (42) includes
at least two lifting and lowering cams configured
to apply both a pushing down force and a push-
ing up force to the ram (20), and at least one
lowering cam configured to apply only the push-
ing down force to the ram (20).

2. The press machine (10) according to claim 1, where-
in the ram driving cams (42) at both ends of the plu-
rality of ram driving cams (42) are the lifting and low-
ering cams.

3. The press machine (10) according to claim 1 or 2,
comprising:

a plurality of working stages (S) arranged in an
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axial direction of the shaft (41) below the ram
and on which press working of a plurality of work-
pieces is simultaneously performed by lowering
of the ram (20); and

atransferdevice (14) configured to convey each
of the plurality of workpieces on the plurality of
working stages (S) to adjacent one of the plu-
rality of working stages (S) each time the ram
(20) moves up and down.

The press machine (10) according to anyone of
claims 1 to 3, wherein the plurality of ram driving
cams (42) is disposed in a larger number on the up-
stream side than on the downstream side with re-
spect to a center of the ram (20) in the workpiece
conveyance direction.

The press machine (10) according to anyone of
claims 1 to 4, wherein a total number of the plurality
of ram driving cams (42) is three, and the interme-
diate portion sandwiched between the two ram driv-
ing cams (42) on the downstream side of the shaft
(41) is supported by the support groove (35M).

The press machine (10) according to one of claims
3 to 5, wherein

in the working stage (S) atan upstream end por-
tion, a workpiece production mechanism (45)
configured to punch a blank from a sheet metal
and to form the blank into a cylindrical workpiece
is provided;

in the plurality of working stages (S) on a down-
stream side of the workpiece production mech-
anism (45) in a workpiece conveyance direction
(H1), the cylindrical workpiece is formed by
drawing or ironing; and

the two ram driving cams (42) on the upstream
side in the workpiece conveyance direction (H1)
are disposed on both sides of the workpiece pro-
duction mechanism (45).

The press machine (10) according to claim 6, where-
in one or both of the two ram driving cams (42) on
the upstream side are thinner than the ram driving
cam (42) other than the two ram driving cams (42)
on the upstream side.

The press machine (10) according to claim 6 or 7,
wherein
the workpiece production mechanism (45) includes

a first punch (46) having a cylindrical shape,
fixed to the ram (20), and configured to punch
the blank from the sheet metal;

a second punch (47) fitted inside the first punch
(46) and configured to form the blank into a cy-
lindrical workpiece; and
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an auxiliary cam (49) provided integrally rotata-
ble with the shaft (41) and configured to lift and
lower the second punch (47) at a timing different
from a lifting and lowering operation of the ram
(20).
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